
© 2017 International Journal of Yoga | Published by Wolters Kluwer ‑ Medknow 121

Introduction
Periodontal disease is one of the major 
dental diseases that affect human 
populations worldwide at high prevalence 
rates. The WHO reported that 10%–15% 
of the world population suffers from 
severe periodontitis. In India, according 
to the WHO data, the prevalence of 
severe periodontitis was in the range of 
19%–32%. Significant disparities appear 
to exist in the level of periodontitis among 
young, adults, and senior populations in 
the world.[1] The most prevalent form of 
periodontal disease is a mild form called 
gingivitis. Gingivitis affects 75% of adults 
in the United States and is characterized by 
inflammation of gums, redness, swelling, 
and frequent bleeding. More advanced 
forms of periodontitis are also prevalent, 
affecting approximately 30%  (moderate 
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Abstract
Background: Yoga is considered to be one of the most important, effective, and valuable tools 
available for man to overcome various physical and psychological problems. Stress contributes 
significantly to the pathogenesis of periodontal diseases; hence, it becomes important to reduce 
the level of stress for prevention and management of diseases. Aims and Objectives: The present 
study was aimed:  (1) To understand and analyze the possibilities of employing yogic practices 
in the treatment of periodontal disease along with conventional dental therapy,  (2) to understand 
the effect of stress on periodontal treatment outcome,  (3) to evaluate the efficacy of yoga in the 
management of periodontal disease with reference to stress. Materials and Methods: An outpatient 
department‑based parallel group randomized study was performed with standard treatment for 
periodontal disease yoga therapy as Group  II and only standard treatment as Group  I. Periodontal 
health status was recorded using indices of modified plaque index (PI), bleeding on probing  (BOP), 
probing depth, and clinical attachment loss  (CAL). The Cohen’s perceived stress questionnaire 
was also used to determine stress severity. The yogic intervention consists of lectures and practical 
sessions on asanas, pranayama, kriyas, and meditation. Results: Repeated measure analysis of 
variance revealed a significant difference  (P  <  0.001) in all the outcome variables with respect to 
time in both groups. It was observed that mean PI score reduced by 1.35 in Group  II as compared 
to 0.54 in Group  I, mean probing pocket depth reduced by 1.60 in Group  II as compared to only 
0.68 in Group I, and mean CAL score reduced by 1.60 in Group II as compared to 0.68 in Group I. 
Similarly, Cohen’s perceived stress scale score also reduced by 18.76 points in Group II as compared 
to only 2.58 points in Group I, BOP also shows better improvement in Group II with a reduction of 
0.68 as compared to reduction of only 0.08 in Group  I. The results obtained ascertained the role of 
yoga in stress reduction in periodontal disease. Conclusion: Although yoga does not play a direct 
role in improving periodontal disease, it accelerates the treatment outcomes by combating the stress 
which is a major factor affecting the treatment of periodontal disease.
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disease) and 10%  (advanced disease) of 
the adult population in the United States.[2] 
This process is characterized by destruction 
of periodontal attachment apparatus, loss of 
crestal alveolar bone, apical migration of 
the epithelial attachment, and formation 
of periodontal pockets.[3] The signs and 
symptoms of periodontitis include swollen 
gums, deepening of gingival crevice leading 
to the formation of periodontal pocket, 
bleeding on brushing, increased spacing 
between the teeth, loose teeth, tooth loss, 
and edentulism.[4]

Stress and periodontal disease

The psychological response of the organism 
to a perceived challenge or threat is 
referred to as stress.[5] It is found that 
individuals with high levels of trait, anxiety 
appeared to be more prone to periodontal 
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disease.[6] The function of the stress response is to prepare 
the organism to meet the challenge or threat appropriately 
and is therefore homeostatic. Stress becomes dangerous for 
the organism only when it is sustained or when one or more 
aspects of the neuroendocrine response act on an organ 
system which, for some reason, is already predisposed to 
pathology. The immune system is bidirectionally linked 
to the psyche, the nervous system, and the endocrine 
system, and the brain areas involved in the classical stress 
response regulate the immune response to bacterial and 
other antigenic challenges.[7,8] Psychological stress has been 
suggested as a disruptive factor in the homeostasis of oral 
bacteria and the host’s immune system. We may expect 
different outcome of periodontal disease depending on the 
interplay of virulent bacteria, host inflammatory responses, 
stress experiences of the individual  (trait characteristics), 
and stress characteristics of his/her current situation  (state 
characteristics).[9]

Psychosocial stress can affect the periodontal tissues directly 
through biological mechanism and indirectly through the 
changes in lifestyle such as ignoring oral hygiene measures, 
smoking more heavily, and consuming more fat and sugar 
in diet. Hence, there are two proposed mechanistic links: 
One biological and the other behavioral.[10] In general, 
depressed patients pay less attention to the oral hygiene 
practices and also to keep them motivated is difficult as 
they are found to be ignorant. According to Azmi  et  al., 
more depressed a patient was, the more pain they had 
postperiodontal surgery, the stronger the pain medication 
they used, and the more delayed their wound healing was 
after surgery.[11]

Yoga and stress

Yoga is considered to be one of the most important, 
effective, and valuable tools available for man to overcome 
various physical and psychological problems. According 
to Kuvalayananda and Vinekar  (1968), yoga includes 
cultivation of correct attitudes and reconditioning of 
the neuromuscular systems. Yoga helps the whole body 
to enable it to withstand greater stress and strain. Yoga 
aims at integrated and harmonious development of all the 
potentialities of man. Anxiety and stress are the major 
problems of the modern world, particularly of the youth 
and college going students who are losing their health and 
well‑being. Good health is one of the greatest resources for 
vitality, creativity, and wealth, in contrast to poor health 
and negative feelings, which lead to various physical and 
psychological problems.[12] The psychological factors, 
including anxiety, contribute significantly not only to the 
pathogenesis of medical illness but also affect their course 
and may be a target for effective intervention. Hence, 
it becomes important to reduce the level of anxiety as a 
part of prevention and management of diseases. Among 
the various approaches to reduce the level of anxiety, 
yoga is one that combines the physical elements of a 

healthy lifestyle with prescriptions for abiding mental 
peace. Further, the growth of psychoneuroimmunology 
has strengthened the scientific foundations of mind‑body 
medicine.[13] Yoga is believed to have beneficial effects on 
cognition, attenuation of emotional intensity, and stress 
reduction.[14] Studies in the past by several researchers 
have shown a direct impact of yoga on stress reduction. 
Furthermore, the role of stress has been established to 
effect the inflammatory destruction which is the basis of 
periodontal disease progression. However, in some studies, 
the retrograde effect of stress  (i.e.,  reduction in stress) has 
been studied to positively affect the treatment outcomes and 
reduced severity of the disease. Hence, a study is needed 
to establish the direct effect of the factors reducing stress, 
i.e.,  yoga on the treatment outcome of the periodontal 
disease process, so that the factors reducing the stress can 
be used as an adjunct with the standard periodontal therapy 
for better treatment outcome.

Yoga is an ancient Indian practice being used for 
maintaining good health and to prevent the occurrence of 
many diseases. Till date, no study has been done to study 
the effects of yoga in dental care. Therefore, this study was 
conducted.

Materials and Methods
Aims and objectives

The present study was taken up to further validate the 
impact of yoga in stress management and on the treatment 
outcome of periodontal diseases. The objectives of the 
present study were  (1) to understand and analyze the 
possibilities of employing yogic practices in the treatment 
of periodontal disease along with conventional dental 
therapy, (2) to understand the effect of stress on periodontal 
treatment outcome, and  (3) to evaluate the efficacy of 
yoga in management of periodontal disease with reference 
to stress. The patients suffering from periodontitis were 
screened for recruitment in the study. After initial screening 
of the patients from outpatient department, only those 
who were in the age group of 15–45 years, were suffering 
from periodontal disease, were having more than 15 teeth, 
and were found fit and were willing to do yoga sessions 
daily were recruited in the study. The patients who were 
suffering from other oral diseases also were excluded 
from the study. Similarly, mentally ill patients, patients 
with a history of systemic illness, pregnant and lactating 
females, patients taking tobacco in any form, and patients 
who have undergone oral prophylaxis during the past 
6  months were also excluded from the study. Mentally 
ill patients and patients with any systematic illness were 
diagnosed only on the basis of patient’s history taken at the 
time of recruitment. Patients were asked about the history 
of previous and present illness at the time of recruitment 
and patients on medication for depression, diabetes, 
hypertension, cardiac problems were excluded.
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Sample size and randomization

A total of eighty patients were recruited in the 
study and were randomized  (40 in each group) by a 
computer‑generated random numbers in two groups. Sample 
size calculations were based on expected change in Probing 
pocket depth (PPD)  in both groups with 95% confidence 
interval and 80% power including a dropout rate of 20%. 
Expected change in PPD and standard deviation used for 
sample size calculation were based on the reference from 
the previous study published in 2008 in Brazilian Dental 
Journal.[15]

Outcome measures

Periodontal health status was recorded using indices of 
modified plaque index  (PI), bleeding on probing  (BOP), 
probing depth  (PPD), and clinical attachment loss  (CAL). 
They were assessed at 6 sites per tooth (mesiobuccal, buccal, 
distobuccal, mesiolingual, lingual, and distolingual) of all 
erupted teeth using a manual periodontal probe  (William’s 
periodontal probe). Mouth mirror, William’s periodontal 
probe  (API), and illuminated light source are used for the 
examination. The Cohen’s perceived stress questionnaire 
was also used to determine stress severity and was 
correlated with periodontal status.

Plaque index (0–3)

The measurement of the state of oral hygiene by Silness 
and Loe PI is based on recording both soft debris and 
mineralized deposits on the teeth. Each of the 4 surfaces 
of the teeth (buccal, lingual, mesial and distal) is given a 
score from 0-3. The scores from the 4 areas of the tooth 
are added and divided by 4 to give the PI for the tooth. The 
index for the patient is obtained by summing the indices 
for all six teeth and dividing by number of teeth present.[16] 
The index ranges from 0 to 3.

Probing pocket depth (mm)

The measurement of probing pocket depths (PPD) is a 
clinical diagnostic test to assess the coronoapical extension 
or the depths of the periodontal pocket, respectively. In 
this test, periodontal probe is inserted into the periodontal 
pocket with defined force (0.2-0.3N) in an apical direction 
parallel to the tooth axis between gingiva and tooth surface 
until probing pressure and tissue resistance are in balance. 
The probing pocket depth is read out in relation to the 
gingival margin using the markings of the periodontal 
probe.[17]

Clinical attachment loss (mm)

CAL is defined as the distance between the  cementoenamel 
junction (CEJ) and the base of the probable pocket because 
the apical termination of the junctional epithelium is 
normally located at the CEJ, there should be no CAL when 
the periodontal tissues are healthy, and there is no history 
of periodontitis. When the gingival margin is located 

coronal to the CEJ, CAL is measured by subtracting the 
distance of the free gingival margin (FGM) to CEJ from 
the PD. Thus, CAL = PD -  (FGM -  CEJ). When there is 
a gingival recession, CAL is calculated by adding the 
PD and the amount of recession (CAL = PD + gingival 
recession). PD and CAL are measured to the nearest 
millimeter using William’s periodontal probe (API).[17] PD 
and CAL were measured twice and the average of the pair 
of measurements has been used for analysis.

Bleeding on probing (0 or 1)

BOP is an important indicator of gingival inflammation 
within the periodontal pocket. It occurs because of 
micro ulcerations in the junctional epithelium.[17] BOP is 
influenced by repeated probe insertions in the short time as 
well as by the use of excessive force (>25N).

The Cohen’s perceived stress scale

Cohen’s perceived stress scale (CPSS) was used to 
determine stress severity. Each item in this scale has been 
rated on a 5-point scale ranging from never (0) to almost 
always (4). Positively worded items are reverse scored, and 
the ratings are summed, with higher scores indicating more 
perceived stress. PSS-10 scores are obtained by reversing 
the scores on the four positive items – e.g.: 0=4, 1=3, 2=2 
etc and then summing across all 10 items. Items 4, 5, 7 & 
8 are positively stated items.[18,19]

Yoga intervention

Patients assigned to the yoga group were trained in a 
comprehensive yogic intervention  [Table  1]. The yogic 
intervention mainly included yoga practices and related 
components such as stress management program for 
about 1  week. Following 1  week of training, the same 
schedule was advised to practice daily 1  h for 6  days 
a week for 3  months. The program consists of lectures 

Table 1: Protocol of the yogic intervention
Day Type of 

activity
Name of activity

1 Theory Introduction to yoga
Practice Shavasana

2 Theory Introduction to Kriyas and Asanas
Practice Kriyas/Asanas
Counseling Individualized advice

3 Theory Introduction to Pranayama
Practice Kriyas/Asanas/Pranayama
Counseling Individualized advice

4 Theory Concept of stress and its Yogic management
Practice Kriyas/Asanas/Pranayama/Shavasana

5 Practice Kriyas/Asanas/Pranayama
Theory Introduction to Kriyas
Practice Shavasana

6 Theory Introduction to meditation
Practice Meditation
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and practical sessions on asanas  (physical postures), 
pranayama  (breathing techniques), kriyas  (cleansing 
techniques), meditation, and shavasana  (relaxation 
techniques). The lectures were on yoga, its place in daily 
life, its application to stress management, fundamentals 
of nutrition, and health education relevant to their illness. 
Each participant was also given at least one session of 

individualized counseling. The protocol of the course is 
given in Table 1, and the set of yoga practices included in 
the course is shown in Table 2.

The physical practices consist of preliminary breathing 
exercises and loosening exercises, followed by asanas 
under four categories (standing, sitting, prone, and supine), 
pranayama techniques, kriyas, and meditation. Participants 
were instructed to follow a specific breathing pattern 
during each asana and asked to hold each pose in the final 
position for up to 30 s without holding their breath. Each 
posture was followed by an appropriate relaxation posture 
for a short period. All the patients from yoga group were 
encouraged to follow a standard sequence of practices to 
maintain homogeneity with similar benefits.

Results
A total of eighty patients were recruited in the study 
and were randomized in the ratio of 1:1 in both groups 
[Figure  1]. The patients were assessed at baseline, i.e.,  on 
the day of enrollment and thereafter, at an interval of 
30  days for 90  days. The brief demographic history 
of the patient and the data related to the oral hygiene 
practiced by them were recorded on enrolment day. The 
baseline characteristics of the patients in both groups 
were compared which does not show any significant 
difference. Kolmogorov–Smirnov test was used to check 
the normality of the data before applying parametric tests. 
Tables  3 and 4 show the baseline characteristics of the 
patients in both groups. It was observed that the majority 
of the patients in both groups were from lower and 
upper lower income group as assessed by Kuppuswamy 
socioeconomic scale. The past studies have also shown 
a significant correlation in the socioeconomic status of 
the patients and the presence of periodontal disease. The 

Table 3: Baseline characteristics of the patients
Variable Group I‑Standard 

treatment
Group II‑Standard 

treatment+yoga 
therapy

Age (years) 22.9 (8.16) 29.9 (7.69)
Sex
Male 29 (72.5) 22 (55.0)
Female 11 (27.5) 18 (45.0)

Marital status
Married 9 (22.5) 27 (67.5)
Unmarried 31 (77.5) 13 (32.5)

Educational status
Illiterate 0 1 (2.5)
Able to read and 
write

40 (100.0) 39 (97.5)

Dietary habits
Vegetarian 39 (97.5) 27 (67.5)
Non‑vegetarian 1 (2.5) 13 (32.5)

Socioeconomic 
status (assessed by 
Kuppuswamy scale)
Upper middle 9 (22.5) 2 (5.0)
Lower middle 3 (7.5) 8 (20.0)
Upper lower 14 (35.0) 13 (32.5)
Lower 14 (35.0) 17 (42.5)

Values for age has been expressed as mean (SD), and for rest of the 
parameters as n (%). SD = Standard deviation

Table 2: List of yogic practices
Category Category details Name of the practice
Loosening exercises Sukshma Vyayama (joint movements) Warm ups starting from the head, working towards the 

toes. Neck rolls, shoulder rotation, arm rotation, elbow 
movements, wrist movements, finger movements, waist 
movements, knee rotation, ankle rotation, toe movements

Sithilikarana Vyayama (warm‑ups) Forward and backward bending, side bending, twisting, 
Pawana‑muktasana Kriya

Surya namaskar (sun‑salutations) 12 postures with slow and rhythmic breathing
Yogasanas (postures) Standing (3 asanas) Padahastasana, Ardha chakrasana, Trikonasana

Sitting (4 asanas) Janu‑sirasana, Ustrasana, Vakrasana, Shashankasana
Prone (4 asanas) Bhujangasana, Shalabhasana, Dhanurasana
Supine (4 asanas) Viparitakarani, Pavanamuktasana, Setubandhasana

Relaxation techniques Supine‑Shavasana Yoga Nidra
Prone Makarasana

Kriyas (cleansing techniques) Breathing Kapalabhati, Agni‑sara
Water Jala‑neti

Breathing practices Pranayama Ujjayi, Surya‑anuloma viloma, Nadi‑shodhana, Bhramari 
(all pranayamas are simple without kumbhaka)

Meditation Chanting and Concentration Relaxing the mind and chanting of OM 21 times
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baseline data recorded during this study further validate the 
same. There was no significant difference in the various 
methods of oral hygiene practiced by the patients in both 
groups  [Table  3]. In both groups, most of the patients 
used to clean their teeth once in a day with tooth brush 
and paste. Majority of them does not used mouth wash 
and additional methods of plaque control when assessed at 
baseline [Table 4].

Repeated measure analysis of variance was used to assess 
the within‑group difference in the outcome variables, 
namely, PI score  (PIS), probing pocket depth, CAL, and 
CPSS. GLM analysis shows that there was a significant 
difference  (P  <  0.001) in all the outcome variables with 
respect to time in both groups. Between‑group analysis 
was done using independent sample t‑test on the change 
in outcome variables, namely, PIS, BOP, Pocket probing 
depth (PPD), CAL, and CPSS, which revealed a significant 
difference  (P  <  0.001) between two groups for all the 
variables. It is further evident from Table  5 that change in 
scores evaluated before and after treatment for PIS, BOP, 
PPD, CAL, and CPSS was better in Group  II  (standard 
treatment + yoga therapy) as compared to Group I (standard 
treatment).

The correlation coefficient was computed between PIS 
and CPSS score and between pocket probing depth  (PPD) 
and stress scale score to further evaluate the relationship 
between stress and periodontal disease. Table  6 shows the 
values of correlation coefficient and their corresponding 
P  values for both groups. It was evident from Table  6 
that there is a positive correlation between stress and 
periodontal disease. It was noticed that the PIS and pocket 
probing depth in the patients reduce with the reduction in 
stress scale scores. The values of Correlation coefficient in 
Group I between PIS and CPSS (r = 0.165, P = 0.309), and 
between   PPD and CPSS (r= 0.428, P = 0.006) validates 
the fact that PIS and PPD in the patients has reduced with 
the reduction in CPSS scores. The fact was further validated 
in Group II also where the values of correlation coefficient 

Table 4: Comparison of oral hygiene practiced by the 
patients at baseline

Variable, n (%) Group I‑Standard 
treatment (n=40)

Group II‑Standard 
treatment+yoga 
therapy (n=40)

Use tooth brush and 
paste to clean their teeth
Yes 39 (97.5) 40 (100.0)
No 1 (2.5) 0

Use mouth wash
Yes 0 1 (2.5)
No 40 (100.0) 39 (97.5)

Frequency of brushing 
the teeth
One time 38 (95.0) 39 (97.5)
Two times 0 1 (2.5)
More than two times 2 (5.0) 0

Use secondary methods 
for plaque control
Yes 0 0
No 40 (100.0) 40 (100.0)

Values are expressed as n (%) for all the variables

80 patients were recruited 
and randomized in the study

Group I – Standard treatment +
yoga therapy (n = 40)

Group II – Standard 
treatment (n = 40)

4 patients dropped out
 from the study at 30th day

Imputation was applied on 4 
patients and as per ITT data of a
total of 40 patients was used for
analysis from Group I

Data of a total of 40 patients was
used for analysis from Group II

Figure 1: Outflow of the patients in the study
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between PIS and CPSS was (r = 0.935, P <= 0.001), and 
between PPD and CPSS was (r = 0.859, P = 0.001).

Discussion
The present study was to done to bridge the gap between 
the treatments of periodontal diseases including the yogic 
intervention. Researchers in the past have studied that the 
stress reduction can be done by practicing yoga, and the 
dentists have concluded earlier that after smoking, stress 
is the major factor affecting the periodontal condition. 
After assessing and statistically evaluating the results of 
the present study, it was concluded that yoga helps in 
overcoming inflammation and pain, which has also been 
one of the reasons that positive results have been seen in 
Group  II  (standard treatment  +  yoga therapy). Physical 
activity is an important factor in overcoming inflammation. 
People who are physically active have lesser inflammatory 
markers as compared to people with a sedentary lifestyle. 
Regular physical activity is associated with lower levels of 
interleukin‑6  (IL‑6) and other pro‑inflammatory cytokines. 
Exercises boost production and release of IL‑6 from muscles 
which, in turn, can reduce inflammation.[20] It was evident 
from the study results that PIS, BOP, CAL, pocket probing 
depth all these outcome variables have shown a significant 

Table 5: Comparison of outcome variables at the end of the study
Variable Mean (SD) GLM (F)* P* t** P**

Baseline 30th day 60th day 90th day
PIS
Group II 2.34 (0.027) 1.02 (0.095) 0.95 (0.103) 0.99 (0.119) 112.230 <0.001 5.561 <0.001
Group I 2.29 (0.044) 0.92 (0.070) 1.53 (0.060) 1.75 (0.063) 118.242 <0.001

PPD
Group II 4.78 (0.127) 3.98 (0.154) 3.48 (0.189) 3.18 (0.217) 69.796 <0.001 4.658 <0.001
Group I 4.98 (0.121) 3.60 (0.151) 3.70 (0.157) 4.30 (0.169) 59.01 <0.001

CAL score
Group II 6.25 (0.245) 5.45 (0.248) 4.95 (0.270) 4.65 (0.264) 69.796 <0.001 4.554 <0.001
Group I 6.30 (0.187) 4.92 (0.204) 5.02 (0.222) 5.62 (0.234) 59.015 <0.001

CPSS
Group II 30.88 (0.399) 19.98 (0.922) 17.82 (1.060) 12.12 (1.507) 117.371 <0.001 9.478 <0.001
Group I 29.18 (0.400) 29.08 (0.386) 26.38 (0.612) 26.60 (0.632) 24.671 <0.001

BOP
Group II 0.98 (0.025) 0.18 (0.061) 0.28 (0.071) 0.30 (0.082) <0.001 6.010 <0.001
Group I 0.98 (0.025) 0.10 (0.048) 0.13 (0.053) 0.90 (0.048) <0.0016

*Within‑group comparisons have been made using GLM repeated measure ANOVA, **Between‑group comparison has been made on 
the difference of pre‑ and post‑treatment observations by independent sample t‑test. GLM = General linear model, PIS = Plaque index 
score, PPD = Probing pocket depth, CAL = Clinical attachment loss, CPSS = Cohen’s perceived stress scale, BOP = Bleeding on probing, 
ANOVA = Analysis of variance, SD = Standard deviation

improvement in Group  II  (standard treatment  +  yoga 
therapy) in comparison to Group  I  (standard treatment). 
Correlation coefficient computed between stress and PPD 
and between stress and PIS has also ascertained a positive 
relationship between stress and periodontal disease which, 
in turn, can be one of the reasons that better results have 
been achieved in Group II where the patients have practiced 
yoga along with standard treatment. However, several 
studies have been done in the past establishing the fact that 
yoga helps in combating stress, there is a need for long‑term 
studies with greater number of patients to further validate 
the effect of yoga in the management of periodontal disease.

Conclusion
Though there were allusions to yoga in Vedic period and 
the knowledge was shared and transferred based on the 
personal experience, yet the science of yoga had yet to be 
systemized and formulated. The present study was done to 
observe the effect of yoga on periodontal health through 
stress reduction. Researchers who have studied the effect 
of yoga on the general health and coping behaviors in 
the past have observed that stress reduction can be done 
by yoga practice and researchers in the field of dentistry 
have observed and stated in the past that the stress is one 
of the most common risk factor (after smoking) affecting 
periodontal condition. The fact has been further validated 
by the outcome of this study as well.   However, other 
factors affecting periodontal health should be taken care of 
in future studies to understand role of yoga in oral health.
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